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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless ~ 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another 
filed in the United States before the invention by the applicant for patent or (2) a patent granted on an 
application for patent by another filed in the United States before the invention by the applicant for patent, 
except that an international application filed under the treaty defined in section 35 1(a) shall have the effects 
for purposes of this subsection of an application filed in the United States only if the international 
application designated the United States and was published under Article 21(2) of such treaty in the English 
language. 

2. Claims 1-2, 5, 1 1-12, 15, and 21-23 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Layadi et al. (USPN 6,436,829, hereinafter "Layadi"). 

Referring to Figs. 2-5 and related text, Layadi discloses [Re claim 1] a process for 
manufacturing an integrated device, comprising the steps of: forming a first conductive region 
220, 530; forming an insulating layer 201, 580 which coats said first conductive region; forming 
a through opening in said insulating layer above said first conductive region; forming a contact 
structure 214, 215, 230 in said through opening, said contact structure comprising a conductive 
material layer 214, 215, 230 delimiting a region 333; and forming a second conductive region 
560 above said through opening of said insulating layer; wherein said region delimited by said 
contact structure is left empty. 

[Re claim 11] Layadi discloses a process for manufacturing an integrated device, 
comprising forming a first conductive region; forming an insulating layer on the first conductive 
region; forming a through opening in the insulating layer above the first conductive region; 
forming a conductive material layer on walls of the through opening, the conductive material 
layer contacting the first conductive region and surrounding an empty region; and forming a 
second conductive region over the empty region, as shown above, it also discloses the second 
conductive region closing the through opening and empty region (see Figs. 4-5). 
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[Re claim 21] Layadi discloses a process of making an integrated device, comprising; 
forming a first conductive region; forming an insulating layer on the first conductive region; 
forming a through opening extending in the insulating layer; forming a contact structure in the 
through opening, the contact structure comprising a conductive material layer and an empty 
region, the conductive material layer being electrically connected to the first conductive region; 
and forming a cover layer above the contact structure and covering the empty region, as shown 
above; 

[Re claims 2 and 12] wherein said conductive material layer is obtained by depositing a 
titanium layer 214; 

[Re claims 5 and 1 5] wherein said conductive material layer is obtained by depositing a 
titanium- nitride layer 215; 

[Re claims 22 and 23] wherein the covering layer is a conductive layer that contacts the 
conductive material layer of the contact structure; and wherein the conductive material has a side 
surface and a bottom surface that faces the first conductive region, and the empty region is 
surrounded by the conductive material layer (see Fig. 5). 

Claim Rejections - 35 USC §103 
3. The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth 
in section 102 of this title, if the differences between the subject matter sought to be patented and the prior 
art are such that the subject matter as a whole would have been obvious at the time the invention was made 
to a pa-son having ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 
This application currently names joint inventors. In considering patentability of the claims under 
35 U.S.C. 103(a), the examiner presumes that the subject matter of the various claims was 
commonly owned at the time any inventions covered therein were made absent any evidence to 
the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out the inventor 
and invention dates of each claim that was not commonly owned at the time a later invention was 
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made in order for the examiner to consider the applicability of 35 U.S.C. 103 □ and potential 35 
U.S.C. 102(f) or (g) prior art under 35 U.S.C. 103(a). 

4. Claims 1-8 and 21-28 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Doan (USPN 6376369) in view of Ohba (USPN 6355545). 

Referring to Figs. 6-10 and related text, Doan discloses [Re claim 1] a process for 
manufacturing an integrated device, comprising the steps of: forming a through opening in a 
substrate 110; forming a contact structure 114, 1 16 in said through opening, said contact 
structure comprising a conductive material layer 114, 116 delimiting a region 1 12; and forming a 
second conductive region 1 1 8 above said through opening; wherein said region delimited by said 
contact structure is left empty. But it fails to disclose expressly forming a first conductive 
region; forming an insulating layer which coats said first conductive region. However, the 
missing limitations are well known in the art because Ohba discloses these features (See Fig. 7, 
Wiring B and dielectrics). A person of ordinary skill is motivated to modify Doan with Ohba to 
obtain multi-level interconnects. 

[Re claim 21] The combined teaching of Doan and Ohba discloses a process of making 
an integrated device, comprising; forming a first conductive region; forming an insulating layer 
on the first conductive region; forming a through opening extending in the insulating layer; 
forming a contact structure in the through opening, the contact structure comprising a conductive 
material layer and an empty region, the conductive material layer being electrically connected to 
the first conductive region; and forming a cover layer above the contact structure and covering 
the empty region, as shown above. 

[Re claim 2] Doan also discloses wherein said conductive material layer is obtained by 
depositing a titanium layer 215; 

[Re claim 5 ] wherein said conductive material layer is obtained by depositing a titanium- 
nitride layer 214. 

[Re claims 4, 7-8, 27] The combined teaching of Doan and Ohba does not disclose 
expressly wherein said step of forming said second conductive region comprises depositing 
conductive material in a non-conformal way over said region, the thicknesses of the Ti and TiN 
layers and the dimensions of the opening. However, it would have been obvious for an ordinary 
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artisan to use sputtering to deposit the second conductive region to avoid contamination 
associated with CVD and to use an appropriate thickness to form an adhesion and a barrier layer. 
Besides, the examiner takes Official Notice that the claimed width of the opening is commonly 
used in semiconductor to obtain devices of small size. 

Doan also discloses [Re claim 3] wherein said titanium layer is deposited by PVD; [Re 
claim 6] wherein said titanium-nitride layer is deposited by CVD; [Re claim 26] wherein 
forming the conductive material layer includes depositing a first conductive layer by PVD and 
depositing a second conductive layer by CVD; [Re claim 28] wherein the first conductive layer 
includes titanium and the second conductive layer includes titanium nitride (see col. 7, lines 24- 
46); 

[Re claims 22 and 23] Doan also discloses wherein the covering layer is a conductive 
layer that contacts the conductive material layer of the contact structure; and wherein the 
conductive material has a side surface and a bottom surface that faces the first conductive region, 
and the empty region is surrounded by the conductive material layer; [Re claim 24] wherein the 
conductive material layer is formed by steps including: coating a side surface of the insulating 
layer, which laterally defines the through opening, with a coating portion; and forming a 
horizontal portion that extends on top of the insulating layer and beneath the covering layer(see 
Fig. 6). 

[Re claim 25] The combined teaching of Doan and Ohba discloses substantially the 
limitations of claim 25, as shown above. But it does not disclose expressly the titanium nitride 
layer laterally defining the empty region. However, the examiner takes Official Notice that W 
and TiN are equivalently used as barrier and interconnect materials. It would have been obvious 
to use TiN instead of W to reduce material requirements. 

Therefore, it would have been obvious to combine Doan with Ohba to obtain the 
invention as specified in claims 1-8 and 21-28 . 

5. Claims 13-14 and 16-19 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Layadi , as applied above, in view of Doan. 

Layadi discloses substantially the limitations of claims 13-14 and 16-19, as shown above. 
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But it fails to disclose expressly the details about the method of depositing Ti and TiN 
and their thicknesses and the opening width. 

However, the missing limitations are well known in the art because Doan discloses or 
made obvious these features, as shown above. 

A person of ordinary skill is motivated to modify Layadi with Doan to obtain reliable 

device. 

Therefore, it would have been obvious to combine Layadi with Doan to obtain the 
invention as specified in claims 13-14 and 16-19 . 

6. Claims 9-10, 20, and 29 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Jones et al. (EP 0793274 Al, hereinafter "Jones") in view of Doan and Ohba, or Layadi and 
Doan, or Layadi. 

Referring to Figs. 3-8 and related text, Jones discloses a process for manufacturing a 
ferro-electric memory comprising a transistor 51, 52, 56, 57 and a ferro-electric capacitor 92; 
forming a first conduction region 56 of said transistor in a substrate of semiconductor material; 
depositing an insulating material 61 on top of said substrate; forming a through opening in said 
insulating layer above said first conductive region; forming a contact structure in said through 
opening; forming a covering layer including a ferro-electric material region 922; forming a . 
second conductive region comprising the first plate 921 between said covering layer and the 
contact structure, the ferro-electric material region 922 being deposited on top of said first plate, 
and forming a second plate 923 on top of said ferro-electric material region. 

But it fails to disclose expressly the details about the contact structure. 

However, the missing limitations are well known in the art because Doan and Ohba, or 
Layadi and Doan, or Layadi discloses these features, as shown above. In the combined teaching 
of Jones, Doan and Ohba the second conductive region comprises Pt (see Jones # 921 or 923). 

A person of ordinary skill is motivated to modify Jones with Doan and Ohba, or Layadi 
and Doan, or Layadi to obtain a reliable contact structure. 

Therefore, it would have been obvious to combine Jones with Doan and Ohba, or Layadi 
and Doan, or Layadi to obtain the invention as specified in claims 9-10, 20, and 29. 
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Conclusion 



7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ha T. Nguyen whose telephone number is (571) 272-1678. The 
examiner can normally be reached on Monday-Friday from 8:30AM to 6:00PM, except the first 
Friday of each bi-week. The telephone number for Wednesday is (703) 560-0528. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael S. Lebentritt, can be reached on (571) 272-1873. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




Ha Nguyen 
Primary Examiner 
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